Abstract-In this paper, we first introduce a more general model of complex dynamical networks with coupling delays and delays in the dynamical nodes than before. Then we further study the synchronization analysis of the complex dynamical networks with coupling delays and delays in the dynamical nodes. Via the theory of Lyapunov-Krasovskii stability and linear matrix inequality (LMI) technique, we investigate the sufficient conditions about synchronization criteria by constructing appropriate Lyapunov functions. The new delay-dependent conditions presented in the paper are formulated in the form of LMI, which can be solved easily by the LMI toolbox in Matlab. The node dynamic need not satisfy the very strong and the matrix is not assumed to be symmetric or irreducible. Moreover, the resulting for network synchronization are expressed in simple forms that can be readily applied in practical situations. The numerical example of the synchronization problem between the nonlinear electromechanical transducers has been investigated, which demonstrate the effectiveness of proposed results.
I. INTRODUCTION
Complex networks have sprung up in recent 20 years, presently permeating in various fields of sciences, from physics science to biological science, even to society science [1] [2] [3] [4] [5] [6] [7] . A complex network is a large set of interconnected nodes, where the nodes and connections can represent everything. There have been a rich body of literature on analyzing complex networks, and one of the most significant dynamical behaviors of complex networks that has been widely investigated is the synchronization motion of its dynamical elements [1] [2] [3] 7] . Some synchronization phenomena are very useful for us, such as the synchronous transfer of digital or analog signals in communication networks [8] .
In practice, the information transmission within complex networks is in general not instantaneous since the signals traveling speed is limited, and this is very common in biological and physical networks [8] [9] [10] .This fact gives rise to the time delays that may cause undesirable dynamic network behaviors such as oscillation and instability. Therefore, time delays should be modeled in order to simulating more realistic networks.
In this paper, we first introduce a more general model of complex dynamical network with coupling delays and delays in the dynamical nodes than before. Then we further study the synchronization of this model. Based on the theory of asymptotic stability of linear time-delay systems and Lyapunov method combined with linear matrix inequality technique, sufficient conditions about synchronization criteria are derived. It should be pointed out that the node dynamic need not satisfy the very strong and the matrix is not assumed to be symmetric or irreducible.
The rest of the paper is organized as follows. In Section 2, the model of a general complex dynamical networks with coupling delays and delays in the dynamical nodes is presented and some preliminaries are also given. In Section 3, sufficient conditions about synchronization criteria of this complex networks is obtained. The numerical example for verifying the theoretical result is given in Section 4. Finally, conclusions are presented in Section 5.
II. MODEL DESCRIPTION AND PRELIMINARIES
The complex networks with coupling delays and delays in thedynamical nodes can be described as follows: 
and 1 2 ,
are positive diagonal matrices which describe the individual couplings between node i and j for non-delayed configuration and delayed one 2  at time t respectively.
When the delayed dynamical network (1) achieves synchronization, namely, the states 1 
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Then the synchronization problem of the dynamical network (1) is equivalent to the problem of stabilization of the error dynamical system (5 (
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III. SYNCHRONIZATION CRITERIA OF THE GENERAL DELAYED COMPLEX DYNAMICAL NETWORKS
In this section, we are in the position to present our main results for synchronization criteria of the general complex dynamical networks with couplings delays and delays in the dynamical nodes. 
(8) where 19  28  38  39  48  49  58  59  67   68  69  78  79  89  98 0. 
Taking the time derivative of ( ) V t along the trajectory of (7) 
From Lemma 1, it follows that 
where ( , 1, ,5) ij i j    are given by (8) .
By Schur complement and matrix inequality (8), we can get 0 IV. NUMERICAL SIMULATIONS Example 1. We show that a delayed network with 5 N  nodes described by (14). Consider a delayed electromechanical device network as the node dynamical system. It is composed of an electrical part (Duffing oscillator) coupled to a mechanical part governed by a linear oscillator. The coupling between both parts is realized through the electromagnetic force due to a permanent magnet. It creates a Laplace force in the mechanical part and the Lenz electromotive voltage in the electrical part. The electrical part of the system consists of a resistor R , an inductor L , a condenser C and a sinusoidal voltage source ( ) e t all connected in series. The mechanical part is composed of a mobile beam which can move along the z  -axis on both sides. The rod T which has the similar motion is bound to a mobile beam with a spring. A single delayed dynamical equation is described by the following form [11] : 
